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FIELD OF THE INVENTION 

The present invention relates to the field of security gate driving 
10 mechanisms and more specifically to a method and apparatus for providing 
breakaway protection for a security gate drive mechanism. 

BACKGROUND OF THE INVENTION 

15 It is known to provide security gates that a driven by a motor operated 

control arm that may be articulated or linear in nature. Commonly, a drive 
mechanism may be severely damaged if the gate is prevented from being moved in 
the direction that the drive mechanism is trying to move the gate, e.g., if some 
obstacle, like a vehicle, is blocking the intended movement of the security gate. In 

20 addition, even if the gate is not currently in motion and being driven by the gate 

driving mechanism, the gate may be forced into unintended movement, as, e.g., by 
a collision with a vehicle, e.g., attempting to breach the security gate and gain 
unauthorized ingress or egress. Under these circumstances, the security gate drive 
mechanism may be bent or broken, e.g., by the arm being bent of the drive screw 

2 5 for a linear drive mechanism becoming bent or broken. In addition, the driving 
motor attached to the gate may be broken. This is particularly a problem with 
security gate drive mechanisms that swing a security gate from an open position to 
a closed position and vice-versa. There is, therefore, a need for a method and 
apparatus for protecting the security gate drive mechanism from such damage. 
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SUMMARY OF THE INVENTION 


BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Fig. 1 shows a perspective view of an example of a known security gate 
drive mechanism; 

Fig. 2 shows a partially cross sectional view along a plane in the plane of 
1 0 the paper as shown in Fig. 1 of a modification of the security gate drive mechanism 
shown in Fig. 1, according to one possible embodiment of the present invention; 

Fig. 3 shows a partially cross-sectional, in a plane similar to that of Fig. 2, 
and partially cut-away view of another possible embodiment of the present 
1 5 invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Turning now to Fig. 1 there is shown a known example of a security gate 
operating mechanism 10 according to the prior art. the security gate operating 
2 0 mechanism can include a drive motor housing 12, which can contain a drive motor 
(not shown) for example an electrically driven rotating gear motor that can drive a 
threaded screw (not shown) contained within a generally tubular housing 14. an 
extensible arm 16 may be driven by the threaded screw, e.g., by being attached to a 
carriage (not shown) that moves along the threaded screw in response to the 

2 5 rotation of the rotating gear of the motor. Attached essentially rigidly to the distal 

end of the extensible arm 16 may be a gate attachment member 1 8, which may 
have a slot 22 for receiving a security gate attachment bracket (not shown) that can 
be mounted on the security gate, and can be rotatably attached to the security gate 
attachment bracket, e.g., by an attachment bolt that extends through a hole (not 

3 0 shown) in the attachment member 18 and a hole (not shown) in the attachment 

bracket. As noted above, if an untoward force is applied to the security gate, as by 
a collision with a vehicle while the gate is in motion in the closing or opening 
direction, or when while the gate is in a stationary position, can cause the 
extensible arm 16, the tubular housing 14, the threaded screw shaft and/or the drive 
35 motor to be bent or otherwise damaged. In addition, even if the force is sufficient 
to cause the attachment member 1 8 to become separated from the gate, the 
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operating mechanism, and particularly the extensible arm can remain in the vicinity 
of the security gate and become entangled in the gate as it is driven by the 
untoward force, or be struck by the cause of the exertion of the force, e.g., a vehicle 
in collision or formerly in collision with the security gate. 
5 Turning now to Fig. 2 there is shown a partially cross sectional view along 

a plane in the plane of the paper as shown in Fig. 1 of a modification of the security 
gate drive mechanism 10 shown in Fig. 1, to form a security gate drive mechanism 
10' according to one possible embodiment of the present invention. The 
embodiment of Fig. 2 can have a generally tubular housing 14 within which is 

10 slideably housed an extensible arm 16' according to the embodiment of Fig. 2. The 
extensible arm 16' can have a generally tubular sleeve 30. The generally tubular 
sleeve 30 can be in telescoping relation to the housing 14 and can have an open end 
32. Into the open end 32 can extend a threaded screw 40, which is driven to rotate 
by a drive motor (not shown) positioned generally at the opposite end of the 

15 generally tubular housing 14 from that shown in Fig. 2. The threaded screw 40 
may have threads 46. At the distal end of the sleeve 30 there may be formed by a 
rim 34 extending inwardly from the circumference of the tubular sleeve top form a 
distal end opening 36. 

Releasabfy attached to the threaded screw 40, can be a moving carriage 42. 

2 0 The moving carriage 42 can have internal threads (not shown) that can be 

threadedly engaged by the threads 46 on the threaded screw 40. The carriage 42 
may be made detatchable from the threaded engagement with the threads 46 of the 
threaded screw 40, e.g., by being formed of two generally semicircular halves 48 
and 50, which can be disengaged from the threaded engagement with the threads 

2 5 46, as explained in more detail below. Also included within the extensible arm 

sleeve 30 and attached to the respective halves of the carriage 42 may be extensible 
arm 16' drive rods 52 and 54, each of which is attached to its respective half of the 
carriage, 50, 48, by an attachment 58,56. The attachment may be, e.g., by way of 
welding the end of the respective drive rod 52, 54 to the respective half 50, 48 of 

30 the carriage 42. 

Extending from the interior wall of the sleeve 30 can be a pair of pivot 
brackets 70, 72. to each respective pivot bracket 70, 72 may be pivotally attached a 
respective drive rod 52, 54, as, e.g., by a respective pivot pin 74, 76, passing 
through a hole (not shown) in the respective drive rod 52, 54 and through the 

35 Respective pivot bracket 70, 72. A compression spring 80 may be attached to each 
of the drive rods 52, 54 at its respective ends 84 and 86. 
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The security gate drive mechanism 10' of Fig. 2 may have a gate 
attachment member 90. The gate attachment member 90 can attach the security 
gate drive mechanism to the security gate (not shown), as, e.g., by attachment to an 
attachment bracket 100 mounted on the security gate, the gate attachment member 
5 90 may include a generally cylindrical attachment rod 92. The generally cylindrical 
attachment rod 92 can have a head 94. The head 94 is sized and shaped to 
conveniently be inserted into the interior of the sleeve 30 through the distal end 
opening 36. Displaced from the head in a direction toward the exterior of the 
sleeve 30 through the distal end opening 36 can be a detent groove 96. In addition, 

1 0 the attachment member 90 may have an attachment bolt 87 and a pair of 
attachment nuts 98. The attachment bolt may extend through a hole in the 
attachment member 90 and the gate mounting bracket 100 and be held in place by 
the nuts 98. Each of the drive rods 52, 54 can have mounted on the distal ends 
thereof a detent 82, adapted to be engaged within the detent groove 96. 

15 In the operation of the embodiment of Fig. 2, with the application to the 

security gate of an untoward force, e.g., a force other than in the direction in which 
the security gate operating mechanism is applying force to the security gate, i.e., in 
the embodiment of Fig. 2, generally along the axis of rotation of the threaded screw 
40, which coincides generally with the axis of motion of the sleeve 30 and the drive 

2 0 rods 52, 54, the detents 82, or at least initially one of the detents 82, will become 
disengaged from the detent groove 96. Once the detents 82 are disengaged from 
the groove 96, the attachment rod 92 can be withdrawn through the distal end 
opening 36 responsive to the untoward force, and the spring action from the 
compression spring 80 can pivot the drive rods 52 and 54 about the pivot points 74, 

2 5 76. This pivoting of the drive rods 52, 54 about the pivot points 74, 76 can serve to 

disengage the respective halves 50, 48 of the carriage 42 from threaded 
engagement with the threads 46 of the threaded screw shaft 40. This in turn can 
allow a retraction spring 1 10, attached to the sleeve 30 to retract the sleeve and the 
drive rods 52, 54 back within the housing 14. A limit switch (not shown) in the 

3 0 vicinity of the drive motor can be set to sense the retraction of the sleeve 30, 

indicating a disengagement of the drive mechanism 10' from operative connection 
to the security gate. Detection of disengagement from the security gate can serve to 
initiate a number of safety features by the security gate controller (not shown), e.g. 
turning off the security gate operating mechanism 10' drive motor, if it is in 
3 5 operation. 

Turning now to Fig. 3 there is shown another possible embodiment of the 
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present invention. As shown in Fig. 3, a security gate operating mechanism 10" 
may include a gate attachment member 120. The gate attachment member 120 may 
include a generally cylindrical body 121. The generally cylindrical body 121 may 
include a generally circular recess 122. Protruding from the generally circular 
5 recess can be a generally cylindrical rod 123. The generally cylindrical body 121 
may have formed on a circular ring surrounding the generally circular recess 122, a 
ring groove 124. The sleeve 30 may have a corresponding ring knob that engages 
and aligns the attachment member 120 with the sleeve 30. 

Contained within the rod 123 can be a pair of opposing detent spring 

10 recesses 131. Similarly, at generally the distal ends of each of the drive rods 52, 
' 54, can be a detent ball recess 130. A detent ball 132 and a detent compression 
spring 134 can be associated with the respective recesses 130, 132. It will be 
understood by those skilled in the art that the relative positions of the detent spring 
134 and ball 132 can be reversed. Also shown in Fig. 3 at the opposite end of the 

15 sleeve 30 is a pair of respective tension spring 142 recesses 140. Each tension 
spring 142 may be attached to the respective drive rod 52, 54 generally in the 
vicinity of the carriage 42. In the embodiment of Fig. 3 there is shown a pair of 
retractor springs 150, 152, each attached to the sleeve 30 by a respective 
attachment 154, 156. 

20 In operation of the embodiment of Fig. 3, upon application of an untoward 

force the detent ball and spring connection between the drive rods 52, 54 and the 
attachment member 120 will become detached and the retractor springs will retract 
the drive rods 52, 54 and the sleeve 30 upon detachment of the threaded 
engagement of the carriage halves 48, 50. The tension springs 142 pull the 

2 5 respective halves 48, 50 out of threaded engagement. In all other respects, the 

operation is as in accordance with Fig. 2. 

While the preferred embodiments of the present invention have been shown 
and described, it will be apparent to those skilled in the art that various 
modifications may be made in these embodiments without departing from the spirit 

3 0 of the present invention. For example, preferred embodiments of the present have 

been illustrated including linear security gate drive mechanisms and threaded screw 
drive motors, however, the concepts of the present invention are equally applicable 
with non-linear drive mechanisms, including those where the drive arm that is 
actually connected to the security gate may be indirectly connected to the driving 
3 5 motor, and with other forms of drive motors. For that reason, the scope of the 
invention is set forth in the following claims: 
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